The introduction of non-technical skills during nursing education is crucial to prepare nurses for the clinical context and increase patient safety. We found no instrument developed for this purpose. Objectives: to construct, develop and validate a non-technical skills assessment scale in nursing. Method: methodological research. Based on the literature review and experience of researchers on non-technical skills in healthcare and the knowledge of the principles of crisis resource management, a list of 63 items with a five-point Likert scale was constructed. 
Introduction
The term non-technical skills (NTS) was primarily check, use cognitive aids, re-evaluate repeatedly, have a good teamwork, allocate attention wisely, and set priorities dynamically (1) .
The NTS training, such as in communication,
teamwork, leadership, decision-making and situationawareness, has proved to improve professionals' performance (2) and several healthcare courses and majors have recognized them as playing an important role to increase patients' safety and achieve successful clinical outcomes. Indeed, it is now well acknowledged that NTS are essential skills to be acquired by different healthcare professionals (3) .
Specifically in undergraduate nursing courses,
NTS training is the interface between the components of the real clinical context, in which future nurses will enter. Therefore, it is essential that nursing undergraduate students develop not only clinical and technical skills, but also NTS, since the challenges in the treatment of patients are often not due to lack of clinical expertise, but to failures in nontechnical skills (2) . In order to effectively provide NTS training, it is essential to have an instrument to measure these skills. Several instruments have been developed to be used in various domains (operating room, resuscitation teams, obstetrics teams, trauma teams, trauma resuscitation, healthcare teams in acute settings and emergency environment), in order to meet this need (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) in the context of specific multidisciplinary teams, working on a specific context, with specific procedures.
However, no theoretically based and easy-touse assessment instrument has been published or developed and validated specifically for the assessment of NTS in the activities of nurses in general. Such an instrument is necessary to benchmark good NTS and to guide a formative feedback to the future practice of nursing students, and that is what we aim to discuss in this paper: to present the development and validation studies of a scale built based on theories and previous studies of NTS, specifically adapted for nursing undergraduate students, as it can be used to assess NTS in order to enable a greater understanding of these skills and enhance the performance of nursing undergraduate students in their future practice and patient safety (22) .
In this sense, since there was no specific instrument for the context of nursing education, we carried out a panel discussion to adapt the CRM principles to the context of nursing practice, according to the language and the specific activities performed in nursing.
Method
In order to develop the tool Non-Technical Skills - The NTS-NAS was constructed and developed in Portuguese, however, in this paper we will translate the necessary parts into English.
To select the sample, the following inclusion criteria were considered: there should be 2 nd , 3 rd or 4 th grade nursing students, because clinical experience and knowledge were required to answer the scale; and exclusion criteria: 1 st grade nursing students (these undergraduate students have no clinical experience and knowledge yet to answer the scale).
The study version of the scale resulted in a list of 63 items, with a five-point Likert scale: "totally disagree", "partially disagree", "neither agree nor disagree", "partially agree", and "totally agree", and the option In order to analyze the psychometric properties of the NTS-NAS, SPSS (version 23.0) was used.
The following statistical analyses were performed:
descriptive statistics (for sensitivity); correlations;
internal consistency (Cronbach's alpha), and exploratory factor analysis.
Results
The scale was applied to a random sample of 177 nursing undergraduate students from the School of Health Sciences of the University of Aveiro, Portugal. (Table 1) .
In general, the means of the dimensions of the NTS-NAS were not affected by extreme values (outliers).
In turn, the skewness and kurtosis coefficients are close to the unit, which indicates nonexistent or minimal deviations of normality in terms of the distribution of participants. Finally, the maximum and minimum values are clearly distant from each other, which shows that the participants' answers are generally well distributed amongst all response options. Therefore, it can be deduced from this that these indicators suggest that the subjects' responses are within the parameters of the normal curve.
In general, all dimensions presented a significant and positive relationship, which suggests that the higher their NTS competency in one dimension, the higher it will also be in the other dimension, and vice-versa ( Table 2 ).
The dimensions that most relate are "Know the (Table 3) . be assessing what they are supposed to assess. In addition, the dimensions "Use all available information", "Prevent and manage fixation errors", and "Set priorities dynamically" could not be assessed since they have only one item each. Considering the items in particular, the exclusion of four items could potentially benefit the internal consistency of the respective dimension.
The corrected item-total correlation coefficients were also analyzed, which correspond to the correlation of each item with the total score of the respective dimension by excluding the item itself. Therefore, a low coefficient (bellow 0.30) suggests that the item does not measure the same construct measured by the other items included (23) . Overall, these correlations Therefore, we can assume that NTS may be better assessed in a unidimensional structure rather than in a multidimensional structure. Given these surprising and unexpected results of the factorial validity, a new assessment of the psychometric properties of the NTS-NAS was performed considering a unidimensional structure.
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Pires SMP, Monteiro SOM, Pereira AMS, Stocker JNM, Chaló DM, Melo EMOP. Regarding the factorial validity of NTS-NAS, an exploratory factor analysis of principal components was performed fixing one factor, as previously discussed. In p=0.000), suggesting that the intercorrelation matrix differs from the identity matrix and, therefore, NTS-NAS variables are correlated (as we had already confirmed).
The total model explained 26% of the total variance.
In general, the factor loadings were between 0.37 and To conclude, the NTS-NAS was built based on the 14 CRM principles and it was expected that 14 dimensions would be found, however, a unidimensional structure emerged for this questionnaire, which seems to be valid.
In this sense, the final version of NTS-NAS resulted in a list of 63 items, with one dimension, NTS, and with a five-point Likert scale: "totally disagree", "partially disagree", "neither agree nor disagree", "partially agree", and "totally agree", and a "non-applicable" option.
Conclusion
This research was conducted in order to construct, develop and validate an instrument capable of measuring and representing NTS in nursing practice.
This instrument seems to be appropriate to adequately assess NTS in nursing clinical contexts, however, more studies are needed to further validate the unidimensional model NTS-NAS, with a more representative sample of students/professionals from different healthcare settings. On the one hand, it is suggested that this instrument can be used in training settings, both in curricular internships and in specific workshops/ intervention programs focused not only on technical habilities, but also on NTS. These types of intervention and respective assessment may significantly improve the performance, confidence, and self-efficacy of nursing students, and be an added value, as they can help them to better adjust to the complex clinical context, improve their clinical performance and ultimately, contribute to the safety and well-being of patients. On the other hand, NTS training and its measurement by using the NTS-NAS could also be included in postgraduate courses in healthcare professions and even be used to ascertain needs and improvements in healthcare contexts, such as in hospitals and private practices.
